The metabotropic glutamate receptor, mGluR5, is a key determinant of good and bad spatial learning performance and hippocampal synaptic plasticity.
Hippocampal synaptic plasticity is expressed to very different extents in distinct rat strains in vivo. This may correlate with differences in learning ability. We investigated whether the metabotropic glutamate receptor mGluR5 contributes to differences in long-term potentiation (LTP) and learning in freely moving hooded Lister (HL) and Wistar rats. High-frequency tetanization (HFT) generated robust CA1 LTP in Wistar rats (> 24 h) and incremental potentiation in HL rats. The mGluR5 antagonist 2-methyl-6-(phenylethynyl) pyridine (MPEP; 1.8 microg), applied intracerebrally, impaired LTP from approximately 60 min onwards in Wistar and from 24 h in HL rats. HFT generated LTP in the dentate gyrus (DG) of Wistar rats (> 24 h), which was blocked by MPEP, and MPEP-resistant short-term depression in HL rats. Training for 10 days in an eight-arm radial maze revealed no working memory differences, but better reference memory performance in Wistar compared with HL rats. Daily application of MPEP (1.8 microg) impaired working and reference memory in Wistar rats. In HL rats, working memory was impaired but reference memory was unaffected. Western blot analysis revealed lower expression of mGluR5 in HL compared with Wistar rats. MGluR1 expression was equivalent. These data reveal striking mGluR5-dependent differences in spatial learning in different rat strains, which correlate to synaptic plasticity and mGluR5 expression levels.